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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor light 
emitting device which has a sufficient lifetime and high reliability and 
which can reduce the defect ratio and to provide a method for 
manufacturing the same. 

SOLUTION: The semiconductor light emitting device comprises a . 
mounting member 10, and semiconductor light emitting element 
chips l.to 4 installed on the member 10 and including nitride 
compound semiconductors in such a manner that main surfaces of 
the chips 1 to 4 each has a curved surface. Thus, shapes of the 
chips 1 to 4 installed on the member 10 are adapted that the main 
surfaces of the chips 1 to 4 each consciously has a curved surface 
(in a warped state) and hence the lifetime of the emitting device can 
be prolonged. Thus, the shapes of the chips 1 to 4 after mounting 
are managied, and thereby the defective ratio of the emitting device 
can be reduced, and reliability of the device can be improved. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

iDate of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdLncipi.go.jp/PA1 /result/detail/main/wAAAWoaOxHDA415031 895P... 05/1 0/28 



(19)B*H»l!F/f (JP) <12) H # 1^ ^ ^ (A) (ll)#llFmH4iW#^ 

if^§i2003-31895 
(P2003 - 31895A) 

(43)^a yai5^ 1 ^31 B-ma. 1. 31) 

(51) Into.' OffJiB^ FI 7-73-r(^) 

HOIS 5/042 6 1 2 HOIS 5/042 612 5F041 

HOIL 33/00 HOIL 33/00 C 5F0 7 3 



ts^^ m^mnma ol (^24K) 





4982001 -213359(P2001 -213359) 


(TDfflBlA 


000005049 










(22)meB 


¥j£l3^ 7 H 13 B (2001. 7. 13) 




:*dB<?:^cETm«»B:Sft»r22«22^ 






(72)»»# 










;*:IE;ff:#cErmf&WKfi««r22«22# 














(72)5eq3$ 


SEB urn 








:fc:IE>&:*:ETCT5rflSSI2S»Br22»22# 














(74)«aA 


100064746 



















(54) ^i^»ft:5Di£^e^<ki;^"eo«ii:&^ 



(57) [^^] 




(2) 



003-31895 



^«:|g5feig^^ ^y y<Dtm J: I? /h ^ < . 

7'€ris:®i-'5 w h ^^t^. isjjt^s 1 .0 \z^m<o^m^^ 
u^^-r^t^j^^u%:m\^^x. m^^m^w^tftmi^'f'-y 

i^■Cl'^^. 2. 13. 1 QioXni 7 (DXr^Tin 

50 1 ^\z^m(oi¥^^i^mitmm(Dmm:^^o 



-2- 



t 



(3) 



2003-31 895 



[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] _b^OG a N^^^{$:S:ffiVNT^^($:i — 
brjfeS:(^Tfc^1^7r-rT^fflV^TV^fCo Ld^U ft 

(Fe) ^fcti^ (Cu) mco:^'rM.tm:£ri^^^i^ 
[00 04] J:54(7>J: 9 ^j:i|^^^fls:W'-i^*i^S^^^^i:-r 

-¥^>yy\ztts\^yx^m&(o^^^^mi^mi9A^'^y^'> 

t^^S.m^ 2000-5896 5<i>#^C^73^$tl/-CV^o 



[0 0 0 5] {3 2 0io<fct/2 1*1. t2fe3^0i^«ft:u-1f 

— 1f^y:/erv^-Wt^ v-a lyy^i^X'f^'^'y^' V\zy 

7d5i^f$: (l^y-^-^^^h) 1 4 0±(C|i:^^il,XV^ 
6o (^ft^l 4 0to^m(c*±, ^m^^i^-^'T-yzfl 1 

>'14 1. 1 4 2;!)5Jf^^$i^■rv^6o ^J^^^^*^ — 1 
4 1.14 2ji»:i. ^^^y/j^^O^m^tS^ttl 4 3 1C 
j:ijij£:^#:u-i?=^^^:ri 1 7*sS]£$ixrv>6o 

i^W— if^>^>^l 1 7fi. 3 1 C<7:)S:Kl 3 

lo^mJt(r?f$^^ny-c4^^{$:^l 3 2. 1 3 3. 1 3 

At^m^^o ^m^yy^—^^v^i i i t^^^i 4 
0 t <om(om^^%mir^ J: p ^e^W- 1 4 4 d^ias 

^ttrvN^So 13 2 oic:^L:rc^^*u~i^y^@T-fi. 

[0 0 0 6] 7^.^*5. y^if-'^y'^>'yt\±. —t^m^Z},^ 
W^^^^^ycDm^^^'mi^f^^&^zm^ir^^ :z(D^m 

[0 0 0 7 1 ^fc. (212 1 ^#B^UT. ?A^3J5<^^^<*:1^ 

- - 45 1-5 It. mWii'S i(D—:)i^m±.\zism\^X'm^^ 
ixTVN:5^»f*:Sl 5 2-1 5 4. i|£^»frS.l 5 4 ±*C 

5 7. imm±,\zmj&^MzmM\ 

5 8 . 15 1 1 5 6 ^ 

«ix5o 13 2 itr^U:?i:ti&*<Dii^^«^*:v^-¥^^;':^*i. 

^m-iios^i 5 i^m^^'^fzmmmMWi^(D^M-W'^- 

-f^^y^Xlh^. ±IB#M2 0 0 0 "5 8 9 6 5ii5:# 

40 (i. 13 2 1 ^c^U:t#^^»^*:t--1^^5/:^^-ov^-c. 132 
vco^-fTj^'vx^ >^i/^^i6-r^^ tji^'^tfe-efoo 

[0 0 0 8] 

[^P^;i5A?^LJ: 9 .t-r^^Jg] Ud-L. ±^ byct?^^ 
50 1?^f^>;/:7^^•^i^•€i^■!^::^•^^7>' 



-3- 



(4) 

5 

[0 0 0 9] CCT\ ^^{$:u-ifSSco:T:Sp^p^*i. 

{$:U-1fi^ST**l. ±^gOJ:9«^^fep"ni: Uroii^^^($:^' 
^Bi^umt>^2 0%U.±tmi^X:k^ti:m.\^^J:^m^ 

[0 0 10] *^!^H. ±IBOct 9/.^liM^«?^-r6it 
[0011] 

[0 0 12] ti^5t5(7)^^^^)t^®T'fi. Cixboii^^^ 
[0 0 13] ^^tn h^^^T-A 

( 1 ) u-^^ >y -fcommm^^b t^^^o 

m,m.<om^s (2) \^\tw^^t^m&x^h^^mw\^-^ 

^^m,(Dm\. (3) ^m^y^-^^^y:f<D^mw-mmt^ 

£htfj:^Xo\^K^tc (-bis (1) o^i^^iS5:^r^t::S: 



2003-31895 

6 

^n(o^m^r>\,^xm^^wm\^fzo ^(o^^. -his 

(1) (D^n<om'^t>^Mci^^<. m^^. -bia (3) <OU 
[0 0 14] Z(o:it7b>h. »>v 

-^zf(DmWLmi!i^dhtfj:^2:o\z:K^i^ikm\zX'^intt. 

:y 1^ y V h 7" A ^ ^ 

[0015] ^^^<D±^<DX b ;^c^'^^tc^-^v^r. c 

^^^^ts^m^w^itm^^vft^mTL. ^^^^^ 

[0 0 161 wOidic. '7^i^vw^±\z.nm.\.it^ 

MW-^itm'^^^y^<ow^mzo^^x^ m.mf^\z^m^^ 

[0 0 17] ^fc. 

SO^ap"p^$:«m-Ct^i*»;i. ^*#:lg3t3gBOft 
[0 0 18] ?fe*3. ii^^^i^^*^i^f^5/>^t-*5VNT. <a 

[0 0 191 tzitv. }) -yi^n<omtE't^:>3^hm\:^:>y 
\^\z^\^x^m^^%m'f-'f^yy^Kh^fzm^. ^wl 

\z^\-f^^mw-^itm^^v^<o^^^i^'^<'r^ (y 

[0 0 2 0] ^fz. :L(Dm^. y ^ymz.mm.^^yj^^^z 

^-^x.^:^t>K ^mi^^^^^f^yy^^^^'x^cD 



-4- 



7 

[0 0 2 1 1 ^it. :^^m^\zid\,^X'^^>hUUt 
[0 0 2 2] -^^i^h^H-^lll^t-^fel-Jl^t L-C*±. - 

^m^^hh.x\^^hikmum^m\^^^ztf>^x^^o ti 
t^ii. '^^>^huu^mf&ir^unti.x. m (a 

g) . m (Cu) . CuW. BeO. m (Fe) . T;W 

^ ( A 1 2 03) . i^u =^>^ (Si) . ^{kr/u ^: ^ C7 

(A 1 N) . mt^^m (S i C) . ^{biffl* (c B 
N) . CuMo. y^^^l^h'tj:t*^m\f'^^Ztf>^X^ 

10 0 2 3] ^tz. '^^>^hutt±\z^m»^^m^^ 

(r>V[P[t LTfis ^ ^^v^'^^ix (In). I n P b, In 
Sn. InAg. InAgPbJi^ifCDIn ^^t^^^. 
fo5V>ti, (Sn) . SnPb. SnSb. SnA 

g, SnAgPb. SnAgCu. S n P b S b ^'.^ ^C7:> . 
S n ^-^tr-a^i^. fc^V^Ji. Ag. ^ (Au) . Cu^^ 

-2 3 5x:mST*fc5o i^fz. J: ?)ia^,oii5VN>'N>-i/co. 

- W*^:C7:>0!J^ LXfin AuSi. AuSn. AuGa, A 
uGcs AuSb^ AuNi^ Auln^ AuAgSn 

[0 0 2 4] iilEl O^SlC^olt^^^ff^^t^S-C 
[0 0 2 5] Z<Di^'^^ ^m»^tft^M^^mm\^^^ 

[002 6].±micomvB\z:ir6^-f^i^mi^^ytmm:x 

2f^Ji^±l OitJ^TT'fcSCi ft® 
0*^¥^^{iit^^^«^^3t58l^^5'yo#i<0 0. 2f&JeJL± 

10 0 2 7] CiZ^^-a^. ^^<^^^^S<7P^^Srff|^;c 



(5) #§l 2003-31895 

[0 0 2 8] t.ti. ^^»^^m^^-:;^zf(o±nm\zits 

^Bi^um^^b^<i'^:^tf>^x^^o ±ISft® 

[0 0 2 9] ClCO^^(7)SfiCD^®*w*5tt6^«#:^3te3i. 

[0 0 3 0] ^ (om-a-. ^^'^ hmu<D^mii^u^± 

(^«#:«*:5SI^^!y:/dS5[ofc#tffi) 

[0 0 3 11 _hiBSijo^®jc*5it6^»*«Jfege-e 

[0 0 3 2] :l<d^^. '7^l^VU^(Di}m^U^(0^ 

50 (ow^i^^^^em^^n^(D^m\z^t>-^x^'w.x^^. 

[0 0-3 3] ^<^%iqoft!li0^mtc:*3it6^^(*:^3tS 

[0 0 3 4] doa-a^. •7i7>'HSfP*tooa?i^*tifP5J'± 
[0 0 3 5] ±^m(omm\:^isn^^^mi^^ytmw:x 

[0 0 3 6] -^t^Vh^^tODflJi^Jl^fiJ^^^O^ 
50 ^^lrtc^M-e#6o 



-5- 



9 

[0 0 3 71 ^(r>^^(r>ho—^(Dmmz.io\-i:b^^^ 

[0 0 3 9] _hlSt>9-o(7>^©tc:Jo(t5^^(*:^3^g 
9 ^.c S& ® ^ ^ u T V ^ r ct V \ 

[0 0 4 0] CO:^. ^^<^^)fe^^^:y:rt;l*5V^T 

[0 0 4 1] ro^?^0$iblCSiJO©©jC*5tt5it^«#: 

[0 0 4 2] :i(DX.o\^'tir^YZ. :^^mcn>\<K>mmz.i^ 
[0 0 4 3] J;fH$ 'bt::g>Jo^®(cio(t-5^«ft:^*3^ 

[0 0 4 4] :L(Dm^^ ^^W^^±m^'f'v:f\t'^^:y 

[0 0 4 5] JilB$^?t-S'JC0^®{C*3itS^^»:^3t3^ 



(6) 2003-31895 

JO 

^sp*t<o^bJ^:bt^l5^>tc^fff•roifJExmsr^>^■cv^ 
[0 0 4 6] ^(D^^. ^^m^i^^±m^^^yy'<o^m<o 

[0 0 4 7] ±15$ ib*r:SiJo^®t;ii5ttS^»{^^5fc^ 

[0 0 4 8] :icD:^^. IfEIRS^^-e^^^*:^)^:^^^!^ 
[0 0 4 9] ±iB$e>lcSiJ(0^®tcii5tt5^^*^*3^ 

20 5/ >^co#i ct 5 /JN ^ < r ^ J: < . »iExSil. «PS . 

[0 0 5 0] :L<Dm^^ |fjEXmi-*5i.NT. 

®ttS <t 9 jEf|5*t^^##:^)fe^^^5'.7'{cl¥JE 
1-SCi:;5ST#So Ufcd^oT. j¥iEXS«c:*5VNTi|fi^« 

[0 0 5 1] ±lS$biwSiJcD©®lCii5ttS^^{*:^3t3^ 

iiBi-SXSS^^^•CV^TfcJ:<. ^SXSa. 

:/^59:Si-S d t ^^/u-Q^^x t> «t v\ 
[0 0 5 2] coii-g^v ^mW'mitm^'r^y:f\'t'^^:y 

mm.'^fhi^m^\zfi<:>x\^^ho -^tz.. :L<DXv\^mm^ 

:^^#^bSrlgISC^;65^ig?^jr2t^^«fls:^^Sg.^^^ 
(;i^Swt355T^So 
[ 0 0 5 3 ] _blB$^(-S'JO©®{:i:fcttS#^{*:^^^ 

50 ^^•rSifiES»3H-^ffiV>-C. ¥^S9(*:M^^^^5'r^-=5^ 



-6- 



0) 

11 

[0 0 5 41 :L<nm^. ^^V^^itm=F^^yy<o^^<o 
[0 0 5 5] ^icSiico^®(Cio{t^^^ft:^3t3S 

[0 0 5 6] ^BM^X^m^^^n^^iy 
[0 0 5 7] ±lS$blcSijo^®t::*5tt^^^»^3tSI 
[0 0 5 8] C<?5tt. ^^(*:%*^^^:y^Oit^^^f^ 20 

[0 0 5 9] ±IB$btCSlJCO^®tC4olt^¥^f$:^^^ 

^tt<D}fmsistcj: f?, '^^>Yn^(omiB^mi^±.\z.^ so 
[0 0 6 0] ^(om^. ifjExSl:li3v^r; ^l^^^ft:^* 

X. nj^-xM\^^\^^x^m^wm%m^'f-y-^(o^'^t^':^ 

10 0 6 1 ] 

[^PJ<7:)^iS5cofl^^l Ji^^T. mm\^m-^\^^X:^^^J^<om 4C 

10 0 6 2] mm<Dwm\) mw-^. ^^m^x.^^ 
m^^—f^m.<o%m<omn i ^Tr^-rmm^^mx-h 

[0 0 6 3] mi =l:#ffib-C. ^91*%*:^®^ LTO 



i^^2 003-318 9 5 

12 

m^th^^O) G a Ngffil^;l*5V^T. 

v^{lit^^{^iMgi: \u.X(o^mW2f>m^^ir\.tLmt\t. 

oa®«:2±«c?^fiK$Jxyt:pmfii3 ^^«x.2>p ClOcfc 

GaNS&l. ^<t^^ii^^^«*:0«Sfls:2. 
S3i3iU^nm^4Jl. *«l^t;i<t ^»^«<^i^-'t?'iSS 

[0 0 6 4] •tff^^/T'ti. pmffiSSrTCb 

X. -eo^®«c&JR0Sffill Sdsj^^^nyti^y-^^^^' 

^^$i^5S^S:*|•«!lOm±{c^i^JSi^^lPl Stm^. 
^i^-CV^:5o C<^^J1#S^1 5*i^ 7-<Xofc*;>lc 

1 3 Sr^bT:5^7" A 2 0 <^>^®-hJ;i@3£ • Sf«^^^ 

[0 0 6 5] ^zf-^^^^vi o^jl*3v^r. iji^sfru— r 
^yr^s3K^$i^^)ffi^ffil^cBfiS;$ttyi:^JR#«P[l s 

^xi=K2 0(7)^®i:«m{^d^^''cfS!7>riri 4 a t;i 

7"i^2 0O^ffii:fi> /N>'yi .2. t&M#Sfiil 5*5<t 
T/!7>r-t 1 4 a ^^rLTm^6^^-S§^IE^i^TV^5o 

[0 0 6 6] >^XA2 0<D^®_ht;i*i. tf^-l 1 

;&5?^fiS:^ixTV>:5o e^^llli. Xt^A 2 0 <7>^®±ic 

oe^^l 1 t nmM4 t\tMm.^fi^ht^^r^ ^ ^ 4 b 
dJ: »?mm6*)t-SljB^^tvXVN5o b-i^l 1 t:^7^^2 0 

i^c]: T^ p mffi3co^nm(-^Wd^b«St^#^«&'r5 ^ 

[0 0 6 7] i2l2fl. |§lli;i^b:^¥^^{$:i^-1f3^H(- 

i3 V ^ T ^ \/ ^ <b 6 #5^^**: Slat ^ -r ^ 

fci6<0»TBS^I2|-C*>5>o I212S:#WU'C. G a NSffi 

i±,\z,m^'^f\^i^mtm^^mv$^<omm^/$^2\±. GaN 

S:KimiJ*^^WSJCG a N/'^^;/:7tS 2 1-. n-GaN^ 
>^ ^ Vm22. n-A 1 G a N^5^ KS2 3. n- 
G a N:^>1' KS 2 4 . Gain N#mS^^Ff§tt« 2 
5. p-A 1 G a N^^WlhS2 6. p -G a N:^^ K 
M 2 7 . p - A 1 G a Nif' ^ 2 8 . So J:t/p - G 

[0 0 6 8] P-Al GaNi5^7:y K®2 8«C*i. 



-7- 



(8) 

13 

5. p~A 1 GaNd?^--^ FIS2 8±«:«. Vyt^m(0 
-G3.Na>^{7 hll2 9±CC«pmS3))^iES5n-C 

[0 06 9] ® KCiSL/c^^ftU-tfSSS-Ctt. 

©i^S*^. ^fbiB9l^¥®i*OSa<* 2 fJ^ h^X G a N 
-1f^-^r?'CD^^®6C:feCt'6ffl®«. if >^V'i7> MO 

JifBffiffiCDffi^4^S«^-^3l<*U--1f^'>:?"<DitS(DO. 2 

i|£2^f^ U ^ 1f gECD^^^5i:^T ^ C <b t^nimc tj: ^ . 

[007 1 ] rj:^. tf^t/r^'tc^C^r; ±25 

*/c. jiiaaiis^jy^fiK ^^)/c^^)^s^*u--1f^•y•:7• 
[0072] Uits. m 1 «:7SUtc^z»i*u-if$SSK:45 

rfcJ:l^ tctpi\t. Sfb«5S^^^f*(DaS^2JCfcl> 

p-A I GaN^5*:; KI12 S&Cft^T. p-AlGa 
I nN^$t^Ji%fflt^T:*5J:< .Gal nN^*a^# 
mS<t^2 5CCf^x.T. GalnNAs. GalnNP 
?:ci-(D«*4^^t^!i^fflCi-C4>J:l^ tfc. P-AIG 
a N ^ ^ V Hfi 2 8 :6«Jf$lS^ ti/c^i|8tC^SS^#PrS 
ttB€:ff^«;l^"C*>cfc< . n -GaNn>^^ h^22<i: 
n-A I GaNi'^ FJ12 3 <i:(DraJC, InGaNi? 50 



1$§a2003 - 3 1 89 5 
.14 

[007 3] t/c. S l43j:0'2«:^l/fci*^«{*U-1f 
Sggr«. SffiiLrGaNSfil?rfflt^rCi5>*^. C 

C>« tcL9L\it. A 1 Ga I n N. S i C. Si t\.'^-ytc 

-C^^o CCr)ii^^. 131 i5J:C;f2«:7I^L/^:^^*^- 
[0 0 7 4]^;ctC. Hl^J:c;26C5^b3rciJ^8|{*b--1f 

^m:(D^&-^it^Wimr^. ^r. GaNSffiia>affl 
ice. 3is<z)4^^{*«^Si3g:&i4tc4st^rffli^e.n$ 
■:/D-fex$rSmsmr^c tCC^fcO. SI2CC7j^'rJ:^3^^ 

tf -5 X /^^&t^5sr -&xii{«i«<c)*»{*KBo 

iS«CC*Ct«f3^j:t»5cl^o 3^c*J, pSeSl*. p-Ga 
N:3>3?^ hJ12 9f|iI;tP6>'^^^:^':?A (Pd) /-^e »; ^ 
"fly (Mo> (Au) <blO 3B*i6>:cS!aJl«iS 
^m^h. CCC. y^•^>>^7ACDJ1^5f»l O nm. 
:/f^>(7:)/l<^63:l 5 nm. ^CDJ1«^« 1 5 0 n m ^ 
C<h*^r^-5>o SfbiKll&^«ft<0Sia(*2*?&R£ 
T -S^OG a NS« 1 tDI?^« 3 5 O w m <*: r^) C <t 

[0 0 7 5] ^fb1^.^^f*oa®ft2^Jiai<0<i:^CC 

b < Ci ^> ^t- -5) C i tCcfc 0 G a NSK 1 O^fflS 

<»^4 0-^l 2 0 ummSitxm<r^. -eur. Ga 
NS«10llffi±«:nliffi4*ffJ/aT^, nmm^tL 
Xkt. GaNgfelffi(I^^6^^> (T i ) /TJ^S^-^ 
A (A 1 ) /-ty-Tf^^ (Mo) (Au) <bt^^a 

CX^^><0mMt 3 Onm. TJW^ AOjl^^^* 1 
5 0nm, ^V'y^><om^i30nm^JzC^^(Om^ 
^1 5 0 nm<bTSCi:^^'r^'5>o 
[0 0 7 6] ^(D^. ^^*U-'tf'^x^^^MgBr^>C 
tt^cj:^. ^tSSS^BO OMmiLTU— tf^ffi^?^ 

tfc. \y-'^^m^mf&'r^ismtLxfitmma9\-(oyo 
^mwi^-v'o :^^^^^t^r^i^'mtLxi^t. 



(9) 

75 

[0 0 7 7] I^IC. ±^(DT.m\Z,X*)^hMz^m^i$^\y 

4 6 mi^Wi) t^m&^t\.t:.^:f'^^>vio^mm 

i-2»o i^y-^e^:^ h 1 Oiftm (Cu) d*e><&5p S3 

y>'W (Ni) (Au) t<D2^M$r^VN6wi:;&sx* 

[0 0 7 8] "^LT. h 1 0t::i3l^T. db?^ 

^N>'y 1 2^itfiSUfco 1 2 ^ UTJiAu S n^'^ 

mi Lf:io 

10 0 7 9] iSfctC. I^:/-^!^^ h 1 0Oi£ijJF$:bt«FB4 6 Ji 

offi«icT> -'NV-yi 2_b;;i!ll2(c:^L:fei|^«(*:u'— 20 

mm 3 M 0 i: ^ 0 t-ias-r 5 

(pm^S3^Ttcr6l^tyi:^bt1g•C1^y■^^7:x h 1 Q±.\z.^ 
1 0 J^/N 1 2 (Dift;^. J: «9 t.^Ti^v>^g[^T^)DfSi-r 
[0 0 8 0] 2*sSlBbfciBtK*T?. Ell »C^L 

V 1 0^i1^£p-r5wtt^J:«9. /^^-i/l 2^@<b^ii: 
wOjgm. I^y-^e?^' h 1 0 IJ'f^^y::^ 

[0 0 8 1] »:tc, ig 1 Ci^ Ufc J: 9 fiiT^'r^ 2 0 

Si-^o ''^>'^1 3 i: LTfi. S n A g C u ^ffi 
V^5C ir^s-Ct-So ^LT. A 2 0 ^^n^^^ 1 3 CO 

ift^.J: t>^=Fii5v^^aJ£^T-;?}D«ai-5o ^cojiSm. ^^^^ 

yi ^tmmr^. ^oiytfii-c. jLiE^i^^^^^^u—if^^y 

;5S;7;7"ix2 0 i:Mf^-r6 J: ^ >^ h 1 0 



ii^gg 2003-31895 

76 

h I 0 t :^y^J^2 0 t%:^^:yy I 3 \z. X < fj: C"^^ 
-e<^«. ;^x^2 OSrftaii-5C^t-.tO> y^.yy 

[0 0 8 2] Z(D^. ;^xi^2 O(omm\^^'>i 1 ^IS 
SL:fe:±-C. lailC^-ripC^-r-Yl 4 a. 14b$r 

iaei-^*ifx ^5S<7>xm^3iffi-i-^c^«cj: t). mi 

[0 0 8 3] /jrfc. I^^^Zf t-^Zf-^ 

h 1 0 i:^g^i-6XS^::*5V^T. i^^-^O^hi 

offl[iic^^>'^i 2^^^^)iasuTv^yt^^ aStc^ifi^fru 

-if^:y^iSiH::^i^)''^>'^l 2 ^rES-rs J: 9 «-bT 

2^«ft:i^-1f^>^ri: M 0 t 

(7>SE'&-ft:^:^7"A2 0 i:.€rS|-g-•*-6XS^c*3V^r. 
^2 OJit-v— h:t^/N>'^^*i^^UTV>?-cd^ 
h 1 0M{C^«^)/N>-^1 3 $rgE® L"C*5V>-Ct> 
[0 0 8 4] ^ti. ±i&0^^ft:u~1^'3g®-CJ±. 

1 otr^><3j^:^7^>f>'^L-CV>S7be6> >'^>^yl2o/i: 

3- h*5^^L^1-<*2>o — -^N>'yi 2 0ip^ds 

xNi^^l 2(O^^fi0. 5 /z m—5 /xmi:V>ofc«iffl«;i 
ytSi). />>^yi 2(^l?^^*«{*:i^— »f^?'"7'JC*3JtS 

a^fc:ife3^^«(*oaS«!:2o^i^f.J: 0 t>»<i-^>:it*5 
[0 0 8 5] =3^5/ h6<0}¥JE«FBT*>S5fei»«C<^ 

[0 0 8 6] ^in^ h 6<ofeiSffl5<^:*:t $fi> ¥ 

v^o w05:^'&, 3^5/ b6{::J:or^^fl^w-i?-*^:y^ 

hi o-^m'^'i-^m^(omtmi^^mi^^ztt^x^^o 

[0 0 8 7] ±ti.. 3 1^5/ h 6<^^i^Se<D:^§^$*5it£.^ 
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iaS$h.^>J: 9tc. 3 u>> h6^^^^*:l^-if^:x:7'-- 
10 0 8 8] ±mLtL'^y'^^>^ h 1 0<7>«-^t 
LT^ (Cu) $r^V^y^:*^ H 0 (TJ^tJ^i: 

^i^:^ h 1 0<o^!^^ UT. T;u^^r>i, (Ai) . m 
(F e) . ^ (A g) . T/U^-r. G a A s. 

i^y (S i ) . ^!;Vv^>- (Mo) . ^l^^T. 
"r^y (W) . CuW-^^. GaN. A 1 N. B e O. S 
iC. ^{b/-r>^^ (BN) . CuMo-a^^. 

[0 0 8 9] ^.'j^X^fL^ U:y h cojf EE^HSO^K 

v\ 

[0 0 9 0] %tz.^ h 1 OtC*5V^T¥^«{*:U 

[0 0 9 1 ] ^fc. ;^7^ A 2 0 i: ur (i. fi^^/cti^^ 
i^>ot?i^^$H5&lil8^t LT*i. ^^^^/^Jr/i- (Ni) 1^ 

a:^ (Au) mh<ommm^m\^^^hi^^%^^ 

[0 0 9 2] ^/-c, Z<OViV(h LTS n AgC 

u/^^^y$r^V^fc;^^^ 1 3 ^ LTfiteO^-jsfd^ib 

;!^5^g:v^r Lw, c co J: 9 ;^7^A2 0 

±ici^y-7'^>' h 1 0 ^r-^^^- 1 2-- 

JfM-tSZ^fet LTfi. 7.^^^^^^ 

[0 0 9 3] 2(7>«-}^i: L-CAu S n>'N 

ffl\/^T4)J:v^ ^N^'i/l 2 2: LT I n^x. S 
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1 0±i::iE®-t-^> tv^o:^^&$:^VNT t,<tv\ 
[0 0 9 4] ^yi:. 1^7'-^ h 1 Ooa®«-J^fi£L:fc 
^iS^S^l 5 turn. Ji3ZE(0^:y^>'^i:^i:oaS 

1 5 ^ Ur . ^^5^ :x (T i ) ^y^J\^ (N i ) / 

^ (Au) d^b/j^?)3gK. (T i) <P 

JO t) (Au) it^h^J:^ SSMs ^^y-ffly (Mo) 

Z:^ (Au) t^hfl^2mm. (Mo) /r:^ 

^y-iryu (N i ) (Au) ;&^<b?fc^3gK. ^ ^ 

> (Mo) /e^ (pt) /ife (Au) t^^fii^zmm 

^-f^t^V^Vt. -b-y-^^vh 1 0$r^fi£i-^$t<sfi:/>>-. 
yi 2. 1 3 to^«|±d5^$f/c^rM<?5i^ga6^/^«-3fsftc^ 

[0 0 9 5] ^fcs -h3Ze<7)p®ffi3 ^ L-C^^^i^i:^-^ 
20 (Pd) /^yr/xi^ (Mo) (Au) <7?»®K€r 

IC) . =iy^yUh (Co) . m (Cu) . ^ (Ag) . 
yv^57A (I r) . ;^;^7>-v^C7i^ (Sc) . ^ (A 
u) . t^'oA (Or) . ^y:/-r:^ <Mo) . ^^^i^ 
(La) . V^) . T/u^^'J^A (A 

1 ) . y (T 1 ) . y h y (Y) . "7 1^^ 

(La) . irye^A (Ce) . -^=7-^^^-^^^ (P 
r) . ^^:^1>M. (Nd) . i^-^ y ^7 -t. ( S m) . 3— a 
e^7A (Eu) . x/UtrC^A (Tb) . (T 
30 i) . i<?/W=2=:r>A (Zr) . z=.^ (H f ) > ^< 

(V) . (Nb) . (Ta) . 

(P t ) . =.y^/i^ (N i ) . io^xy^:znh<D{t^ 

(^y :/-7^>'Je;l^lc:) . fc^v^ti^ y y^^^'ir^ircor^ 

tc. =i/^>'wh (Co) . ffl (Cu) . m (Ag) . y 

t^e^i^ (I r) . l^^V-i^^^A (S c) . (Au) . 
^uA (Cr) . y:y^'y (La) . ^i^^t^Ti^ 
(W) . T/W^:=ie7A (A 1) . 9 (T 1 ) \ 

40 :yhyt>A (Y) . (La) . -ty^^^A (C 

e) . :/7ir;d-v^A (Pr) . ^^:*^v^A (Nd) . -^-^ 
^)^J^ (Sm) . Dt'^^A (Eu) . ■r>'^t'»>A 
(Tb) . (Ti) . v^;W=z-e7A (Zr) . 

r^nr^A (Hf) . (V) . =^ir':f (N 

b) . (Ta) . fi^ (P t) . (N 

±3fi0 3®aa«C*5tt5^«-ft;tT (^Jei^Jw) , :=:!y^ 
(N i) . ^ (Ag) , :^fy C^A (Ga) . ^ Vv^^ 
A (I n) . ^ (Sn) . i& (Pb) . T>'^^>' (S 
50 b) . (Z n) . i^y (S i) . y/U-^=r>A 
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(Ge) . r;vz.=^^j^ (Ai) . fcov^lici^bco^l: 

[0 0 9 6] nm^S4ll. T I /A \ /Uo/A 

^^^J^^- (Ti) \Z{t7LX {T\^^^\Z.) , znx'^/l.h (C 
o) . m (Cu) . Wt (Ag) . -Yyv^r^A (I r) . 
T^idl^i^^M. (Sc) . ^ (Au) . iJ'Di^ (Cr) . 
^y^^-r^- (Mo) . "y^y^^y (La) . ^^^T.'riy 
(W) . T/W^=:^?ix (Al) . tJ^ye^j^ (Tl) . ^ 
lyhy^A (Y) . (La) . "&y^7i. (C 

e) . y^-fe^^-v^i^ (Pr) . ^t^Thv^A (Nd) . 1^-^ 

y^7A (sm) . 3.— Difi^ju (Eu) . "r^y^yf^J^^ 

(Tb) . V>;U=3r::H7i:, (Zr) . (H 

f) . /<:^v^«^A (V) . (Nb) . ^l^^tv 
(Ta) . fiife (P t) . =5/^^V- (N i ) . VN-^i^e? 

(Pd) . ^^ctt;^;li^^<z)^k'fr^fe^^v^-ct>J;v^o ^ 

tL^ ±ig<^#^j^(c*Dtt^A 1 lc:{t;t-Ci& (Au) . ^ 

-y^)V (N i ) . ^ (Ag) . (Ga) . >f 

(I n) . ^ (Sn) . i& (Pb) . TV-f^^V 
( S b ) . (Zn) . vy=3V (Si) . 

(Ge) . fc6V^(lCi^lbO<b'a'#5^ffiV^Tt>i: 

±»(?5#eM^'^Bv^T^y ^7^^^ (mo) 

{t;tT. fc5v^{i^y T'-r^i:^ (Au) ^OFe^tc, =i 
^■^/U h (C o) . ^ (C u) . ^ (A g) . y i^^7^ 
(I r) . Tsijyi^^M. (Sc) . ^ (Au) , 
(C r) . (L a) . ^ly^f^'rly (W) . T 

/u^^r^i. (A 1 ) . y (T 1 ) . f y 1>A 

(Y) , ^^^^^^ (La) . iry^ix (Ce) . zfy^ 
it^yJ^ (Pr) . (Nd) . ^^^)^J^ (S 

m) > :3.-.Dt:"^7A (Eu) . (Tb) . ^ 

(T i ) . i;^;U=i:=:r>^ (Z r) > xN7:=^i7^ (H 
f).., y<-^i^»:7i^ (V) . (Nb) . ^^'^J'/W 

(Ta) . e& (P t) . r^^y^fV (N i ) . fe^VNfi 

tt^^t;iftxT. -^^>5r/i- (N i) . ^ (Ag) . ;tfy 

(Ga) . ^>^y^J^ (I n) . ^ (Sn) . ^ 

(Pb) . T:x^^>' (Sb) . 3Ei& (Zn) . i/y=^ 
(Si) > ^)V-^=2.^J^ (Ge) . T/W^^f^A (A 

[0 0 9 7] ^fc. -rr-lc^-^fcJ: pt-. 
1 0(O?i^sKi: LTJi. [ill^l:^Lfc2^£:^fru--^^*^£el- 
[0 0 9 8] i2i4(i. ^^m\zx^^m^ti:i^-ifm9i(D 
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-^•>vh 1 0tcii5UNr^«{^u-iF^!x:/^saS-r^® 

[0 0 9 91 13 6(1. *:%?gt::J:^>^3|flci — 1f3SB<?5 

T*?6o .l2l6ioJ:TJJ7Sr#HaL.T. 1^ J: 6 ^^ft: 
[0 10 0] l§l6ioJ:U?7^#B^Lr. ii^^g^flszu-if^ 

•t^y-^'C^^^ h 1 o lc*^v^r^i. ^^(^t-— f^^^r?' 

[0 10 1] (^^0Ji^ffi2) (2l8fi. *^^lCct5^ 
3(? 13911. lll8{C^L^¥^«fls:u-lf3gffi{cioV>-Cffi 

Jlll£o?^ffi2^l5i?gi-^o . 

[0 10 2] ms^^mi^x. i^^i^x^-^mm-ts ^ 

i^<Dmmi^2{zm^x. i^:7 T-rrss 3 I t *rf6ii-5 

m t nm.Mm(Dm±\^mm: $ i^y^ p «<g a *5 j: o« n mis 

40 ft:coa8(*:2. pmffi3*5j:TJ^n«ffi4(Cj:?)¥««i:u 

[0 10 3] msii^hh^t^^^o t-. 

Sliv *^l^o^»o?^ffil{cJ:^2}£.^*u-1f^B«c 
10^ii;t6o COf-7'-^i7>' h 1 OCO^SlcJi. 

50 m\^^^^^v^yy-'^^w.<om'&(omwi tmm^^m 
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#^^15 a. 1 5 b2&SJ^S£$i^Xl^5o fcfcL. Z<D 

4 6 ±tc(s:g-f-6S«t-ef±. ^m^mm: i s a . i s b 

0;&5gitSLfc®Sc^:KlcLT/:&Jl#M^l 5 a. 15 

[01 0 4 1 ^iX^iX<D#Jl^M^ 15a. 15b <Dm 
S±lc*i^N>'^l 2 a , 1 2 b;^)5|2g$i^-cv^5o CO 
^>^^^12a. 12b±t;i. pSS3. nli;1l4^Ttw 

yi2a. 1 2 b - i-icj:!?, •t^y-^C7:x 

^mmi 5t>^mf^^h.. co^m^s^i 5 t/N>t/i 
[0 10 5] ^m^mmi 5 a :^'rJ^20(ommt 

V^-5o COlSm. pm^3 t^T-A2 0CO^®t*i. 
:^^1 2 a . ^m^^Ml 5 a *3 J: 17 1 4 a 

[0106] t,ti. ;^7^ A 2 0 CO^EJilCfif^^ 1 1 

iaS$i^-CV^:5o e":^ 1 i t^Jl^^M i 5 b ti^m 
#:**b<t5 7/r-^l 4 bicj: t)SflW^wSlR$i^TV^ 
CO*S^. nm^4 evi 1 />>'i$^l 2 

b. :^J1^®M1 5 biBjlU^y^'t 1 4 b^^M^rm^ 

[0107] fjiis^ )d:y 1 1 (1. 2 0 Jilc 

9vu^mM^\z.m^^\z.i^mrt^^t\z.x,K^^ pm®3 

[0 10 8] I§19^#B^L-C. ^«ft:u~i^'^^y:/ti. 

1^:7r^r^tg3 1 i:. wOiJ- rs« 3 1 

M4<!:^<l;i5o 1^:7 x TStg 3 1 

32. n -G a N^^'^^ hS3 3v n-AlGaN# 
S1:^^F^ K^3 4. n -G a N;5f ^ 3 5 . 
Ga I nN^Sl:^^F^I4^3 6. p - A 1 G a NS^ 
^R^±S3 7. p -G a N:3!/>r KS3 8. p-AlGa 
hi^M^^^^^ y-y YM 3 9*5j:U«p-G a Ns^^^ 

[0 10 9] p-Al GaN^fiS^^FiJ'^^y K®3 
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;&55S:lt^i^rv^6p c<?5iJ v^^Jitcp -G a N = 

^ hg4 0 ASES$J^■CV^^)o p-AlGaN#fil:^ 

^p^^y KS3 9 Jilcii. D iyi^U^^<r>m^^mo 

ct 9lc^fei&|^5*5SS$i^-Cv^:5o COiteMc^«c<«8n 

asd^jg^^ix, CO§|p6Bd*bp-G a N=i>^^ 

4 Oi&5RaiL:/i:<^l®i:<toTV>5o ^UT. COffeMtR 

5*5j:t/p -G a Ns^'^^ hH4 0 JbiC p mffi 3 ^SJg 

70 [0 1 1 0] if^^::;^r-*i. p-Al 

G a N#Sl:^^Ft^ ^ K@ 3 9 n-G a N=' V 
^^J^ hg3 3tc^-c§&J^-r5«4 1 X)s?^^$i^^:v^^>o 
-tLT. C1<0814 1 0|£fifCiC*3V^r. n-GaNs^^^ 

5±iZt. -eJS fci- S J: P tC n ® ai 4 ^ i^r V ^ 

[0111] J: 9 ms izir: Ui^^affru— »f 5=- 

<So «4 l^Ji^fi£-r5>C.^«wJ:«9. nmS4iK 

20 pmmstmcmizm&^ti^tt t>«::n-Ga 

^f^tj' h^3 3 tm^mzm^^t\^ti^mt^j:^x\^^h. 

[0 112] tjiijrS. (a9«C^Lfc2|^^^#:W-1ff"y7'$: 

LTfflVN-CtictV\ fc^;tlfp-A 1 G a 

N#ma^#Fi5'7>>' 3 9«C<t^-C. p-AlGa 
I nNSr^tfSSrJI^^ UTtj J:<. *fcG a I nN#^fi 
fi^^Ff&iig 3 6{wK;tTG a I nNAsfc6V^fiG 
a I nNP/J:if^-&tj^®$rffiV^-Ct3<tV^« ^^t. p-A 
50 1 G a N#fi[l[^^F^ 7 :y 3 9 t LT^B^O^' 7 
y KB^fflV^r t> J:< . n~G a N^'^'^J'i^ 3 3 t 
n-A 1 G a N^Mfi^^Fi?' 7 :y Kg 3 4 ^(OfellC I 
n G a N'l^^ y y ^ K Jhg ^tf AiB® LX t> J; V 

[0 113] ^Vii. l2l8*3J:t;^9J;i^Lyii*»tt:u-if 
V\ SS<??«-3|SFi: LTA 1 G a I nN. Si 

[0 114] msi6X,rj^\z.7f^\^ti^m-^\^-'f 

il^^^^g it icio V > r ffi V N ^ y n ;^ $r S 
1^'«l5t*«#3Sc?^fi£$i^:fe (gjkfe^¥^»frO«Sfls:2 

50 ih^iti^. ^(DP^mfJ:Wim^'iirr^J:t>ti:\f\ 
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[0 1 1 5j i^{z. mim?^.^mi^<omm{^2 t^j:^-< 

M4 0\c'j5:^^mi>^h^y^^^- (Ni) (Au) 

2^^^^V^-5o N i ^OJl^til 0 nm. AuS 
0 0 nm^ L^to 

[0 116] t.ti. pmm3t^m^^fitimtmcm± 

5J:^t-nmei4^Jf$fi£1-<So nm^irUrn. n-G 
a N = >'^^ hS3 3(C3fiV^<|iI;&^f3H f /A 1/Mo/ 
Au i:V^9 4^o^d^f3/«f^^jl#^M^ffiv^5o 
T% H imcom^i-iS 0 nm. A l^OJ^^^^fil 5 0 n 
m. Mo^COil^'^llS 0 nm. A ugiDJl^^fi 1 5 0 n 

[0 117] *fc. ±i&(Dm<mw^^m^i^(Dmmi^2t: 
m4(Dm0Si^nti:^ti^4k. 1^:7T>f rsss l^c^ov^x 

$:4 0-1 2 0 Mnia^tC^l??l|<i-^o ^O^. 

m — 1^'^?a:/^^^^i-6ci:lc<fc t)^ssfi^3 0 0 

[0 1 18] ^mm^ns 0 0 Mm^cmf5i^■f. 

^ :y :/^?f^ 5 t L T y V ^ 5 V ^ 

v\ - - -. 

[0 1 19] Z(DXo{zl.x. Iii9{c^i-J; 9^cC^9f«: 

>- V > T ^^fr f ^ 5/ (^^^f*:-C ^ f- y 
.•^r>>.hl 0±{c-^T>>^hLyi:o :irf*:6<]tc:Ji. JgJlTOJ: 

[oi2o]^-f. :^%mzx^^mwi^—^'&m<Dm 
:L(odhifmu4 6i>mm:-r^mtRnm(Dm (mm) ± 

15a. 15b. 15 ^mf&i- 
UT. &M^S^1 5 a . 1 5 b JitC A u S n ^^ 
>'^;&»ib/jr5^>:^y 1 2 a, 1 2 b 

[0 1 2 1 1 1 2 a . 1 2 bCQi?;V.ti3j^^0Jt-J: 
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2 b^«fiS;-f-^t+^^ L-C. AuS ny^>yU^(DUm 

[0 12 2] l§]8*c:^L:rc^^f^u-ifgSt;i*3 
v^rti. h 1 o^<t^^i-^:^^i: ur s i c 

h I 0<OU^t 1.x. T/U^^. GaAs. =3/<— /U. 
7(9 G a N. A 1 N. B e O. BN> -t^V Kjfc^O*t 

mti.xiiL(o&m»^m\^^^^ti,xt^o ^tz. 
[0 12 3] ^^iis i^r/'^C^i^M o^««;'^?)$ti^i: 

LT. Cu. AK Fe. Ag> Mo. W. AlSiC 
uW-^^/j: ifO»mi4*tJ^^. G a A s . Si. G a 

-a^. pm<i3 1 nm^4i:of^icifeig:Ji^^ias-r5^v> 

[0 12 4] iSfetc. i^y:7C7>-h 1 0±tc. _hi6o^^ 
r^$/rS:p1Sffi3*3j:t;^nm®4d5TS:rS3< J: 
9t-LT (pm®3*3j:0^nm®4 ^5i^y-^e7>' M 0 

3 i:/>>-y 1 2 a i:;65S^^L. — n m<l 4 i: >- :^ 
1 2 b J: o \z. Tf^^yT^^ES 

-r^o i^TZ-r^^' h 10^. 2 a . 1 2 

[0 12 5] ^Ur. »BE® 8<7)?i^:t^;i>5ft®^*-r5Dfl 

jf^*iT'fo^=u:y h 7 ^^*#:^'-1ff-y:/--^^^^- 
:?^-^»:7>'h 1 0 t^>'>>'^l 2 a. 1 2 bJCj:<ilIS^^ 

8{c^L/:i^«^$:i^-if3SSI-*3VNrt*. 

h 1 oo£]?i^#ta5 4 e<D^m(ommi^^tmm&t^j:^ 

12 a. i2b^@<b$^^o c<7:>i^^. l^:7'-^^7>' h 
50 1 0i:2t£^^{^u-lPf^^>:/i:^@5^-«Si-Swi:d5-e 
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[0 1 2 6] /jris. Z<Dt^=^^^y h 7<oWS.mS(om 
[0 12 7] $ bicis h 7i::d^v>-c. }fJE®8t;i 

[0 12 8] ^xix2 0 JitCV— hit>tOP b S n 

m-r^o cott, i^y-7e7>' h 1 od5X7^A2 0 i:*r 

rS]-f-5 J:plc. K i o t^l^^^fri — 'f'^^yzf 

i:OS-&<*:^iaSi-^o w(50^^m. i^y-^'i7>' h 1 oco 
j£®(::JfM^ix/i:^i^^^^l 5t/>>'yi 3 ;i>5S^ 

^1 3t>^mmi-^o z(D:^mx\ m'M:PL^:h^m:^^:Lt 

tCctl9s i^y-^C7>^M 0t;^x^2 O i:$r>'>>'^l 3 
irj:<iiI^^ii:^o •^r'T^m. 2 0 Sr^^^prs - 

/^>^^l S^rSibi-^o ^bX. 2 0 

^®tc f> 1 1 Sriag U/c^. ^Jl^^Hi 1 5 a ^ 

M.2 0 (Dmm t^m^m^^igkm-t^rp ^ 1 a a . 
^mm 1 5h t\^>i 1 1 $ra^wjcgE)B^i-6 y i 

[0 12 9] ;^.C*3. _bie<^5ii^^3^*u-1^•^:y:/i:•!^y■^ 

^i^hiot^m^i-^umz^^^^x^-i. ^zf-^^^y. 

1 OIIUtCxN^-^/l 2 a. 1 2 b ^riaSL/cdS. ^»*l^ 
-1f^5'::^^P^lt-^^>^yl 2 a. 1 2 b^iESi-^cttc 

2 0 Jitc-Cti/<^< h 1 OO^M^-MMl 5 Jb 

IC^N^-^I 3^iaBr6ct;ci:i9S-g^X5^^tT3^jto-c 
[0 13 0] %tz^ xxA2 0tl. g>is:6^tc::$:^iqicj: 
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A2 0 ^(^ei<^t»0-Cfc5o ^/c. ^^V^?'1 3lcol^ 

v^t:KWu:fc<t: 51-. p b s n>'^^^y£il^o$t^^^^b3^^ 

-r5*t3^^ U"C*i. 1 2 a. 1 2 bOffii^J:!? 

9tci-ixf^. 2 0±^->^y-7 '^^^^ h 1 0 ^•^^>>' 

hi-6^tw. >'N>^y 12a. 12b w 

[0131] ^/c. ia8^3j:U^9«:i^Ly::pm@3tco 

— »f^S<^^]te<^J^Si t-^sv^T^ bfcpm«i3«c^v^ 

[0 13 2] nm@4{CoV^T. plCH. 

f /A 1 /Mo/Au i:V>9 4®^^^^i^S*^M^ffiV^ 
^ds. Hf g*5j:U^AlBo{-^t>»?iw. *|g5^lcJ:^>¥^ 

mmi^^^ U:/tJ:9 3teP d/Mo/Au<?D3»RSr^v> 

5:^-^. Mo/AuS^F^s5>^cov^r3l^feo?^ffil 

[0 13 3] (Ilj6(7)?^ffi3) lai Ofi. 
5o mi in. (§11 o;c^U:^¥^»fls:^'-if3^«iw*5v^ 

co*jig<oji^®3^i5iBj-rso ti:^. \^j.Tm.m-rhMm<D 

-iff" iy ':f<om&m t i^:/-^ >- h o^ffi ^ ^Mr^ ^ 

✓'h-rSo ^<otLt>. ;$:^^co^lfeO?l^lil*3J;t5 2-e 

h 1 0±{::f^1^Jc-^C7>- M-^^ 
So o^i9> J[^TIftP^i-S^li6t^H0ffi3-6tc:^v>-C 
40 :$:^^o*iSo?f0^1*5J:t;?2Xl5iWLfcii^^«ft:w 
-if ^ 'jx :7'ov tu<D ^ ^ :7^lcov ^ r t> i^^i" 5 c i: 
^igXfcSo ^XT(r>%m<r>l^m--^xm>^^^^^ 
>^12^ 1 3*5j:t;^;^7^A2 0(±. S*:«Jlw*i*^l^ 
<7:>mM(r>mmi^^'(J^2X-7r^\.tz^^>'^X2. i 3*3i: 

t^^'r^2 0 ^(^ItT'fcSo 
[0 13 4] (ai 0*5j:t/l iSr^KLX. 

U!nmie^^tf^^*i-~i^^:v>^l 7 a:. i^TZ-^e^^- 

h 1 ety^y'^2ot^m7L^o ^^^^^-^^vzfi 

50 7ti. 1 6<7:>«4 3«C-/N>-^1 2\ZX.^X 
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[01 35] -^^^ynUt LT^751^y-7'>>' h 1 6 

^i-^¥R:i^-Cfe5o mi 0:fcJ:U^l liC^Ufci^y-^ 
[0 13 6] «4 3 01^951-. ^^m^i^i^- 

tc J: ^ ^m^i^ i^-^mwi(omm,mm m^uztmm 

1 6<7>^Stc:*i^4 3^Jf^j5feLT*5<o i^:?"-^^ 
> M 6 0^®<Dj|i4 SF^aj::. 2^iafei- 

[0 13 8] -tLT. >^1 7 O^;^^ 

^s-b-y-eez V h 1 6 t^rfi)i-?>ffi:St;iiES^n^ J: 9 

IC. ^MW^'^-'^'f'vZfl 7 $rf-y-7^ V h 1 6 C0^4 
3 60F^$^(ciSg-t-So '^<7:>^v h 1 6 ^^^>' 

^1 2(7>]B!.i^.J:»?t>^=Pii5v>?ajgi::^T-^3Dfia-r5o tit 

;t(^. c(7:>»Df^t&sti3 5 ccmg^^-r^o Cf^^m^N 

7^1 TtcJ^JE-r^^tliiJit). 7 
^ it^^^$: f :x 1 7 dSjSl 2 (C;^ U^t J: ^ ^t^Hlj^t? 

"1f^>;/:7^l 7di|gl9lC^-rci: 9Jt^^5t-Cfc6:©^IC 

"^yr^rm^zi ms^m) OS© (GaN/^ 

:7 T ^ 3 2 tmwL ^ tifz © ^ fm^my \z^m.-f' h ® ) 

[0 13 91 wC-C. i^^^flsu— ff^.^-T'l 7<D&m<0 

Xit. fci:;t<^S^^7&*ibT i /A 1 /Mo/Au 

9 4S*^<b/^S&JS#8^^^V>:to dwT. TiSO 

ip^tiS 0 n m. A 1 Mc^m^i-X 1 5 0 n m. MoM(D 

/^^tiSnm. AuScO/P^Jil 5 0 nm^ U:fco 

ti^ ^--V-y 1 2 i: LTHAu S n/^>'^$^fflV^yte wO 
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umttD^^if^moL^ifh^bztizt^^o ^ofe. 

h 1 6i^?^^i-6C ttcJ: 1 2d5@<b-r 

5o wOj:9l^LT. i^y-^'^vh 1 6 
^!y:/l 7 t^>'^v^l 2{zX0m^i-^Z,tt>^X'^ 

iP4^)^gLT^sv^f-*^ ¥^^{*:v-if^^>yi 7iH!|{;i^ 

«)^>v^i 2^ia@UT^3v^-c^i v\ 

70 [0 1 4 01 w w"C. =3 l^^y h 9 0}fffi®8«:. «4 3 

7^^EE-ri>(DX. ii^^^flEU— r^yZ^l 7 
Il1^7'-7^:7:>^h 1 6(om4 3 0^StcfS9J:5JcS*U 

[01411 =3 h 90lf JE® 80Ji^^^i: U 

aw^i-<s¥^»fri — ^^lyzf 17 (DKvt mum 
mi oic^uyi:^«i*:w— fsst-*3V^■c^i. ^i^^s 

u^y h 9^^v^6w^^cJ:^9. 13 1 0 ic^-TJ: ^ 
* ^S^5i^7&-o^^ J: < SSiagi- 2> C i dS-C^ 

^1 7(Di)iiJ: t) ^/h$v>J:9?'<^#'^. h 9 tcj: o 

r ^^($: i^-lf ^ 5^ :/ 1 -7 Srm^lElIf $ ;t 5 C t J: o 

[0 14 21 r r-c% ^^mi^^-^^^yyl 7<D}} ^y-:^ 

30 X^^^o Z<Dtii^. =3 u^y h 9(::J:o-CwO!; yi^fpds 

m(DXo\z=ii^^y h 9~(O^^U^^mi^i^-''f^yyi ' 
7 t>/h$< bT*5#. 3 h 9^«»lHli*£^W»:U 
-^'f-yfl7\zW^'r^m't\Z. wOli ^jyv^lfP^jgtt 
h 9^^^^u-1^f^5^:r{-jfJE-rSJ:9lc1- 

Z2\^v Y9(n%^u-%:^nmz^^t>fmmfi)^xw<.^ 

[0 14 3] {M1&<r>WM4) mi 2{±. 
^^($:i/-if^g0^tS0?1^^4 ^^i-^lim^ia-efc 
60 ^/i. Hi 3ti. mi 2(c^Ufc^»(^u— 

5o mi 2ii6^-(Jl 3^#B^br. :^^5^tcj:^i*£^«fls: 
u~ifi^feo^]ffio?f^^4 ^Ife?^i-6o 

[0 14 4] mi 2^^X11 3€:#K^LT. 
Jfiojf^^3 hm^<o^'&^mX.^t^. "i-zf^^^yV 1 8 
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s i cds^v^e>nrv>5>o %tL. 'f'/'^Kp^'V 1 s<om 

10 14 5] 01 2*3J:U?1 3JC^Lfc3|£»i*:U-1f|^ 

(0146] ^fc. El 1 2 u-i^•SK<o 

^ifeoff^^3(7:>Kit::^ffi^l^:^-c^5 6o fc/cL. mi 2 
^#:u-1^'^:x:/l 7(^:;^t ^ ($1) J:«9^+5^^h^< 
h 1 8 i:Srft-&-r^S^Jcil. co=«Uy h g^^PPX-^ 

-*-2»C^;d5-C#5o **5, Ell T.XZ.TT^V.tL^X^v h9 

2^^^t^^iS<^Jl^fi|l--3:fcJ:t/^5zg1-5*^?^<^ 
^ffioJi^S 5 *5 J; TJ^ 6 ic Uft!> Lfc^^flc i^-if i^goSS! 

[0 14 7] (HigoJi^^S) 121 4 :^^^t::ct6 

5o E115H. EI 1 4lC^L/t^^#:^~ifa^SlC*5V^ 
Tfflv^f>tt5i^::/-^^;'>- ho^ffl1g^|g|-Cfo<Sc Ell 4 

[0 14 8] El 4*5j;t;?l 5$r#HiL-C. ^Sffflcu- 

1^SS(i^:$:6<3lcfiEl 1 0:}BJ:U?1 1 lc^Lfc^^^$:u 
!^^Si:l^SIO«it^«;t5« fcfcU. E114*5ci:U^ 

VX^-k^^'f^i^mi^Tiv^zz.^d^ (Al) T-$>5o 

[0 14 9] h 1 8tt> Ell 0*3j;U^l 1 \c 

^Lfc4^^«<$:u-ifagSi:I^^{c;:^T-A2 0 h^^^y^ 

>'h 1 8tc*5V>T. :5^7^^2 0 ir^r&irse^rfiS^iHy 
0®tc8|4 4dS?f^^S;$tuTV>6, »4 4{i. ^OJilFC^r 

x-^<fi1S^^i-5o «4 4co|gr®?^Jbc{il5t£^ff^i|^X'fo 
^UT. C<^S|4 4tc:^N^^i$^l 2$:ffiV>-C^^^^W 



(16) 2003-31895 

JO 

-if^>;/:7'l 7^?S*$ii:^*tS-e. v^^^-tJ' v-a 

[0 15 0] ^fc. COi*^^frU-ifi^ScoKi^xm<C 
*5V^T^V^o=J l-'y h 9TMi. t^*^5/:/l 7 

^*i-6o :l<?Di9t:l■^i^f^. ^^#:u^if^>;.^i 7 
^/i^gB±JCC<Ol!a$B4 2;55i2Si-s J: 9<^3^-e=» U 
h 9Sr¥^^f^W-if^:yn 7{C^fJEi-5wt;&s-C# 
<bo Z<Dtci^. ^m^i^^l^—'^'r^yy" 1 7(D]) ^i^m^^ 

[0151] ^J::SfS, u^v h 90J^«i: LTfi. 

[0 15 2] ^^^i^i- — 1f^5/:/l 7^f« 
y'-^^'^h I s\Z'^^'yhx^^<DX\ 

ittPLit. ^mi$^i^-'fmm(D^^<D:^^mti.xit,^ 

^^mi^^y'^'^-y':f<r>^M^&^^^f^x 1 oVoUTt-t- 

[0.1 5 3] /^*D. I^y-^^?^' h 1 8<^?f^4^i: bT*i. 
Ell 5<c^uytJ:9'^^?l^iKf-K^iX'fx flfeo?i^*tS^fflv^ 
Xt>J:v\ fztx.}-!. Ell 6;:::^-r<t «4 40t^ 

mmm^-^m^x^oxi>x\^\ Eiieti. ei 

- [0-1-54] (^J£<7DJf^«6) Ell 7*1. ^^i^icj:^ 
5c Ell 7X11. h 1 8_htC^^i^U-1^*^ 

v^5o lai 8f±. Ell 7(::^Lfc¥^»«:w— ifKBic^ 
V^<btL5i^y^^>' h 1 8<^J^^i<^^ElXfe5o Ell 7 

[0 1 5 5] Ell 7i^J:t;Jl 8^#^BgUT. 

"O^Vl 8 (::^v^T4^^«:^—¥f=- 5/7/^1 Itl^-^^^ h 

(El^iir-f) ic<t l9g^'a'$tbTV^:5„ E! 1 7 *3 

cttJ^l 8tc^U:/i:if^^»ft:u— rasgfl, 1^:7'-^^:7^^h 1 
sojf^^t^^s^/^So Ell 7ioJ:t/i 8;c:^L 
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[0 15 6] i^til., c:o3^fia5 4 5o5&ioJ:u?eS3fc 
^^tLmS^X^-^^l^h-t^^tt^-^mX-^tx.^^ Ell 7 

[0 15 7] ^fc. Ell 7*5j:Uti 8(C7j^Lfc¥^^#:u 

10 15 8] w(7>j: lai 7*5j:t;Ji sjc^ 

[0 15 9] fjito. "^y-^^'^ h<Dunt'^y'^^'^h 

tz.h7LVl. •^y^^^yVtoV^PthX^XKz, Cu. Cu 
W. B eO. F e. A 1 2O3. Si. A 1 N. S i C. 
cBN. CuMo. ^^'^'^^^Yfii}£(DV^'^'^m^^^:- 

tf>^xpi>o ccDXo^^'Hi^^mmi.xhs ^^mco^ 
[0 16 0] ^fz. ±mi^ti:^^m(omm(Dmmi--6 

tA.X G-a. N 5 V ^ tii^ y.r 4 r S^K ^.m v ^fzM^ 

[0 16 1] ^7t. ^^{^u—1f^:y:7'^f-y-7^7>' h 

'-6{c^Lrc^5|sf(;i|^^t»co-Cfi^c^v\ :mf?co^>^^^ 
LTJl. »;^.<?5lte5W<g:V^t»OO^J^ LT. In. I 
nPb. InSn. InAg. InAgPb/<t E<0 I n 
^•g-tr-^^ (I nlh(r>^^:y^) , fc5V^^i, Sn. Sn 
Pb. SnSb. SnAg. SnSb. SnAgPb. 
SnAgCu. SnPbSbTi^ ^<D S n ^-^tf -g-^fe ( S 
n5^C0/N>'^) . fcSVNfi, Ag. ^ (Au) s Cu^C 

LXfl. y^i i: x-f^ . AuSi. AuSn. AuGa> A 
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uGCv AuSb. AuNi. Au In. AuAgSn 

[0 16 2] #IC. In. P b S n /.^^•)i^^.;&S{g:V^x^>- 

-i^S:'><C<-r5^<i:d5-c#^), — AuSn. Sn 
AgCu>fe^Bli^^5Bv^x^i^^^^V^i^t;f. 
if^^'TT'^l^y-^^^v fo5VNfii^y-:<-i>>- h <J:;x.v- 
JO nt\^xsnAsCut:m\f^fzm'^\z\-x. ^^>^^<Dmti 

[0 16 3] -^yt. -hiEO^ifecojf^^l '-6«C^^V^X 

E^m^mm-r^ztt^x^^bo i-tj:t>^^ wi^^(^««p 

frtO^SifJCfi. iHxAuSn. PbSn. SnAg 

cut^H^ m:m(Dmmi'^6X7^\^it't^x(Dy^>^^<7:> 

T i /N i /AUC03SM. T i /P t/Au03S 
30 Mo/AuC02S^x Mo/N i /Au<??3SJi[. 

Mo/P t / A n <D 3 mmt\^^^tLX 0 fJiMA<0±m^ 

mm^m\^^^:Ltt>^x^^o 

..[0 16 4] ^fc. ji^o^ffioj^si^etw^uy^^- 

[0 16 5] 

immm] mmm i ) ^^m<Dmm<Dmm i i-*3tt ^ 

L-Cs El 1 i3i:TJ5 2tc:^LfCci: 

{C:fcVNT. :^m^<om^mh\^X(OW^X^^^V^^\y 
[0166] ^ X^X^ itmrn 1 (D^nt LT. El 1 (C^ 
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(owm 1 \Z7T^ t mm<r>^mz J: *? v^-^ :^ a 

ibt i: ?i ^ J: 9 J^S o fc^^Jg /j^ o -C V ^ ;5 o 
[0 16 71 ^iS0iJlii5j:U^itK^Jl. fc«^?y2 

[0168] ^tfi^J 1 ;to J:t/it«E^J i . 2 o^ix 

■Cfc5i«£^»«:u-i^SSOL^V><S®«£OffiH3 8mA 
T-foOs itt{50iJ2(7)^3iSfT'fc5^^^#:U-1fSie<OUt 

[0 16 9] ^LT. JiS^OHtfiMl ^SiT/tfcK^Jl, 
2(D3 0(Dt^Ji£flC0V^T. ^{a^M^^2 0r. ttl:^^ 

<^?ai^;55 5mW-Cfo2)ii'g^6plSi&aSg(Dffl:d5l 5 OmA 

[0 17 0] =^'-^Ji^^^m(of^^^mx .9\Z7r:ir. m 
19*±. *ife0iJl*$J:t/lttfc^Jl. 2<D^U\z^\^^x<D 

Ell 9<0«||&fi*t»p<^!; ^ffiv^TV^^»o 

[0 1 7 1 1 (H 1 9;6^f> J: 9 itft0tj2co^ 

*f^u-ify^g<?:>^-^tijK,4 0 o^KT'fot?. itfe^Ji 
(D^m¥^u-^^m.(r>m^\±2 1 0 o^rat?foo:feoic 

^vmat^ 1000 0NPW^S5gLy:i^^-rt)m:^=Sr5 
mWi: \.ti^'^(Dm^nMfi^7 OmAJ^ilT^^^oTV^ 

SO^^Jll 00 0 0^fBmJiTfe6«li:355t>*>So 
[0 17 2] ^fc. "tZf^^l^ V 1 0^:^"r^2 OJbJC 

^m±. ^MW^^-'^'^v^comn^^^^m^x^ ^ 
^^<Dmmmi\zx^^mv^^—^mmz^\^^x 10% 
Ji^T. \mmi(D^mm — 1f3^gtc^3v^-c^i2 0%. 
ite5^J2<7:)^^f$:u-1^•^@lc:^ov^r^l4 o%tf^^x 
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ffl;^^5mWi: b^S-g^Offii&mSS^ 1 5 0mA£X±(C 
^ftb. w<OI#^;55 5 0 0^rBllC^ySi/<?l.^^!yr(?5fil'&' 

V ^ft j^i^ ^ Wi- 5 C i: d5 r>d^ o 7t . 
[0 17 3] imMm2) ia8*5j:t)«9tC^Lyi::*:^^ 

[0 17 4] ^LT. tt^^ysco^J^^JgXTO j: 9tc2^ 

>- ^ ^ :f^:^^m (Dmmmm 2 

LT. -eom. *^l^o^j&o?^S2(c^L:/t*-&tl^ 
h^>?.7"A2 0±\zy>^>^^i 3Srfflv>T 

[0 17 5] ^LT. ^.9 looit«fe^jr**>6it«0ij4 

m2\zm\^^ti't^'^^>'htmmz^ ^©^^^fts^tc^ca 

m^±U^mzmf&^intiS l C»cr)l^y-7»>>' h^rip 
J(? m-t^o -tUT. ci(Oi?-:?'-^!i?>'h<?^|ia«F5{::Au S 

^ !y loos o fc#tffi fiS*r*rti] l-R o 31^ 

^t:^j:^o ^(o^. ±.^(Dimtmz<o^P^tmm\z^ i^ 

h^;^7"^2 0{v^^>'y 1 3 €:^V>'C-^^7> h 
[0 17 6] t^io^ Ji3260^]tel?y*5j:t/lt»^j3. 4{C 

40 m\i ^it^mi^ i^-if ^ 5/ :/f±l^— o ^ m ^^^^ ^ f^Sa b jfe 
coi^^^fr :7'o L ^ V ±3* coi--<r o 

5 OmAil^— -Cfcofco 

[0 17 7] _b^£oJ:9t;H^jKbfc^««s:u-if 

mm\ztitsn^i.^\^^mmm(Dm't3 smAx^^ti. ^ 

50 matOffifiS SmA-CfoO. lt«SE«l4(D^J|S|--Cfo2>^SS 
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10 17 81 J:s^<^>^i^'ei^<^ft8•fcov^T. Hffi^Ji 
^|t«ffu-1f3gg{il 0 0 0 O^ra^SiiL-Ct. £ii:^ 

^fii 0 0 0 om^&.±v:hhztf>^t>i>>^. 
[0 1 7 91 mmmi ^ri^eim. t^s^ 

msco^mi^l — ifi^Sco^^o:T^S^HJK)2 0%. it 
[0 18 0] (^ife^J3) Ell 0*5J:tJ^(ai ii;i^L:fe 
*IS?g(D||t6^J 3 t LT. 010 Ci^-TJ: 5 

^5^^2p{iLfco ^r. ±umm^^m,fj:m (cu) s 

lblC•^:0±^:::*:^|q(D||^£cDJ^^3^c^3V^•Clft?^ uy^i^ 
[0181] ^ LT. 5 loc75itt5!^?ij60^J|s|.%^T 
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[0 18 21/^*5. JhilO^ffi«?d3*5ctt/tb«0y5, 6 

[0 18 3] L-C. ±i&Oj;9tCiis^<^U— !f3ig<7) 
:?^o wOjSm. ^ffilR)3(^)^i^-CS^^i}i^^ft:U-1f^a 

oL^v^^smffio^fi^i3 0mAT?*>oybo — 

3 8mA. tt:K^J6cDl*l^-Cfc2>^««:U— ifSSSiDU 

[oi8 4]-?:L-c. ±m<Dmmm3:f6xutt^m5^ 

10 18 5] COig^, ite^j6(7>^^SfT»^b^N^^^«cW 

tf^R<?5^f4 2 1 OO^ra-Cfcoifeo 

:*:^^(D^ife^j3 0^3pfXfc5¥^«^*:u~if3^Sf4l 0 
O 0 0^rB^^SiiLTt>x mM^^Tny^X*th^m^(Dm 

mm 3 !f^Bo*«rtt 1 0 0 0 omsi\^± 

[0 18 61 ^its W^mi^i--'f^iyzf(omn^&^^ 
J4 4 oyo-c^boytc 

[0 18-7 1 inmm4-) mi 2io-^XJ^'l Sit^l.ti:^ 

m-r^tiisb. ^j.T<Dx^fj:m^^n^j:^fto ^-f. mi 

-^0 ?f^^ 4 i;i*3 it 6 u-lf ^SoSa^::^?^ t mmco:^ 
fete J: ^ »> h O^ffi^^i^^ffi i^— 

t^. if^5/:/tt. =11^5/ hf-J;t)JfiE$tL 

u— if ^ 5^ :/cofi3t:^fe ^ ^ ffi V > "C ;^ 7^ A J: 

JO [0 18 8] ^fc. tfctfe^J8COi^3|sf-efc'5^3r#:W-1f 
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[01891 ±m<Dmmm 4 *5 i t/ite^^j ? . s (7)^« 
[0 19 01 ±m<Dmmm4:f6^v^\t^m7 . s 

[0 19 11 2^;::. -bi2e<7:>^]^^J4fc^J:o^ltt{5l?iJ 7 . 8 

7 0 0^ra^T'foo;^c(75|;L^U. :$:^0^co^Jfef?ij4Oii^« 
— if instil 0 0 0 O^rBl^SigUT^. m:bt>^5 

^wM(r>mmm4(D^m^i^i--'^^n(Dm^iti 0 

0 0 0^rBm±T'^^w ^;65:b;e>^5o 

[0 19 21 ^ti. ±m<Dmmm4^^rj^mm7 ^ s 

yy<Dtf)m^^^^m^x. :^^m(Dmmm4(D^^mi^ 
u-if3^s;covNTiii o%)^Tx^^—^. it^mi 

«^j8co3j^«f^u-ifS^g(?5f^^o^a^ii4 0%-rfo 

[0 19 31 -^fz. :$:^m(Dmm(Dmmb:ifSXV^6(D^^ 
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0%eilTT'foo/to 

[0 19 4] ^^m7r:^tifz%m(Dmmi^^v^Mmmi'i 

[0195] 

m 1 ] :^^mzx^^f^i^-^mwi<omm<Dj^m 

l^^^Wrmm^mx^^o 

[El 2 1 {§1 uc^ Lfc^^^^3l^t:^—ifig^^::*5V^rfflv^ 

m^mxih^. 

[1213] 121 i:io<i:U^2ic^Ly::^^ft:w-lfgSt::*5 

20 \^^xm\^^hth^'i)-^'^^>^h<o^mm^^x^ho 

1 (Dm 1 co^?i^^J$r^i-0r®^^El T*i> 5o 
[^ 5 ] El 4 [ZTTi Ly^:^«ft:^—i^•igS^::*3V^-cffl VN 

?3 n ^ 1^ h cDima«^s:ia -c ^> p 

[El 6 ] :^mmz «t ?>^«f*:i--if^eo||tSOJ^ffi 

[SI 7 ] E! 6 by5:ii^^»»:u-if3^Btc*5V^rffiv^ 

[El 8 ] *^P^tc J: 
30 2^^t-^E^^EI-Cfc^o 

[EI 9 ] El 8 j::^L5t^»fls:t— if^Stw*5V^rfflv^ 

- [EI iOl !f3£SO^JS<^?]^ 

[El 1 1 1 El 1 0 Lfc^^fr u— r^Stc*5VN-C 

^v^^>i^y-7'^>' h$r:^i-immi^^Ei-cfeSo 

[Ell 2] :$:^^tCct5^^ft:i^-' ry^©0^i)te<D^ 
ffi4 Sr^r»f®«^EITfcSo 
(EI 1 3 ] El 1 2 1::^ byb^l^^^* i — if gS{ci3V^X 
40 ^v^bi^51^>^•^^>>' h^^r!^mit^El-C^?>c 

[lai 4] :^^m\zx^^mi^\^-'^mw:<omm<Dm 
m 5 ^:^-r^®m^EiTfe5o 

[EI 1 5 1 El 1 4 {c:^ Lfc4^»#: U-if ^Slci3V>r 
[Ell 6] Ell 4^oJ:t/l 5(c^ 

[EI 1 7] :^^wzx^^mi^i—'^&m:(Dmm(om 

50 [EI 1 8 1 El 1 7 IC:^ Uy^l^^fls: U-if SSt^ffiV^ b 



-20- 



39 



[[S]2 0] 
[(g}2 1 ] 

1 GaNm^s 2 S^ft:, 3 p 4 n« 

@> 5 6. 7. 9 8 WfEm. 

10, 16. 18 i^y-^e^Vh. 11 f^-, 12, 



1 3 y^,^^. 14a. 
a, 15b ^m#^B 
19. 45 



<21) #K2 0 03-31895 

40 

14b !7>r-^. 15. 15 
. 1 7 4^^i^lx--1ff--/:7^, 
2 0 J^xA, 2 1,32 G a 
N^<!y7TS. 22, ZZ n-G a Ns^'^^ hS. 

2 3 n-A 1 Ga Ni5'7^>' KS. 2 4. 3 5 n-G 
a Vm. 2 5,3 6 Gain N^SS^^F^ 
i4S. 2 6. 3 7 p-Al GaNaj^KJhS. 2 7. 

3 8 p-G a N:J?/-r K^. 2 8 p - A 1 G a N 7 :y 
Kjg. 2 9. 4 0 p-Ga N^^-^:^' hg. 31 1^ 

iO yr^rmW.. 3 4 n-A 1 G a N#fi:g^#F^ 7 
y KS. 3 9 p-A 1 G a N^mfi^^#F^7 5/ K 
S. 4 2 DOa. 41. 43. 44 46 ^J^Jbt 



Ilill] 



[ IS 2] 



[@ 3 ] 



{@5] 




-21- 



(22) 



4f S8 2003-31895 




-22- 



<24) 



2003-31895 



l@2 1 ] 




1BG 



F^-i^(#%) SF041 AA43 CA05 CA14 CA40 CA82 
CA92 DA03 DA29 
5F073 AA13 AA45 AA51 AA77 CA07 
C602 G622 EA28 EA29 FAU 
FA22 FA27 



-24- 



